Type 1 neurofibromatosis a b s t r a c t Gastrointestinal stromal tumors, although rare, are the most common primary mesenchymal neoplasms of the gastrointestinal tract and originate from the interstitial cells of Cajal. They present slow growth and symptoms such as bleeding, abdominal pain or discomfort, and the presence of an abdominal mass. The most affected organs are the stomach and small intestine. Differential diagnoses for gastrointestinal stromal tumor include adenocarcinoma and small intestine lymphoma, metastasis, and carcinoid tumor. Gastrointestinal stromal tumors have been associated with familial syndromes such as type 1 neurofibromatosis, considered a predisposing factor for tumors in the small intestine. This study aimed to report a case of gastrointestinal stromal tumor in the jejunal region in a patient with type 1 neurofibromatosis, followed-up for two years, who underwent laparoscopic segmental enterectomy and diagnosis determined by histopathology and immunohistochemistry. The diagnosis of small intestine gastrointestinal stromal tumor is challenging because of its low incidence, nonspecific symptoms, relative inaccessibility of the small intestine to conventional endoscopic examination, broad spectrum of radiological appearances, and the fact that the nature of the mass is difficult to determine with imaging examinations of the abdomen alone. Thus, the small intestine gastrointestinal stromal tumor may be erroneously diagnosed as pancreatic, gynecological, or mesenteric tumors. The literature does not present many reports on the association of jejunal gastrointestinal stromal tumor with neurofibromatosis. Understanding the tumoral behavior of small intestine gastrointestinal stromal tumor in this subgroup of patients would allow better follow-up.
Introduction
Gastrointestinal stromal tumors (GISTs) are slow-growing malignant tumors originating from the interstitial cells of Cajal. Albeit rare, they are common primary mesenchymal neoplasms of the gastrointestinal tract (GI), with an annual incidence between 11 and 14.5 cases per million and accounting for 1-3% of all gastrointestinal neoplasms. 1 It is estimated that approximately 70% of GISTs occur in the stomach, 25% develop in the small intestine, and less than 10% in other parts of the gastrointestinal tract. 2, 3 Most patients (80-88%) are symptomatic at presentation, with the most common symptoms being gastrointestinal bleeding, abdominal pain or discomfort, and presence of abdominal mass. 1 In adults, GISTs have been associated with familial syndromes such as type 1 neurofibromatosis (NF1), considered a predisposing factor for tumors in the small intestine. 4 In these patients, the prevalence ranges from 5% to 25%; they are clinically asymptomatic and most tumors are detected as incidental findings. 3, 5, 6 The authors present the case of a patient with NF1, diagnosed with GIST of the first portion of the jejunum, who underwent laparoscopic treatment.
Case report
A 45-year-old female patient with NF1 presented with mild dyspepsia and persistent epigastric pain for two years. The endoscopy examination was normal. She had a family history of colorectal cancer (first-degree relative). A colonoscopy was performed until the terminal ileum and indicated no epithelial alteration. Abdominal computed tomography showed a nodular formation, with regular soft tissue density and borders, at the posterior wall of the proximal portion of the jejunum, extending into the intestinal lumen, measuring approximately 2.3 cm × 2.1 cm × 1.7 cm ( Fig. 1 ).
Nuclear magnetic resonance imaging indicated a similar lesion. The patient refused to undergo surgery within the first two years of follow-up. After two years of observation, a new magnetic resonance imaging revealed an increase in size. No signs of dilatation of the main pancreatic duct were observed. There was an absence of collected and/or free peripancreatic fluid. Surgical treatment was indicated, which led to the identification of a proximal jejunal wall lesion (Fig. 2) . The patient underwent laparoscopic segmental enterectomy, with a side-to-side jejuno-jejunal anastomosis. No intraoperative complications were observed and the patient was discharged after four days. Histology showed subserous spindle cell neoplasia adhered to the jejunum muscular wall, with low mitotic index. Immunohistochemistry revealed a low-risk GIST, enteric, with positive VIMENTINA, DOG-1, CD-34, and CD-117 (C-kit) immunomodulators in neoplastic cells and S-100 immunomarkers and SMA (1A4) in neoplastic cells. One mitotic figure was observed in 50 HFP. The tumor was staged as T2N0M0, with low mitotic index, stage IA, associated with low rate of disease progression. Six months after the operation, 
Discussion
The diagnosis of small intestine GIST is challenging because of its low incidence, nonspecific symptoms, the relative inaccessibility of the small intestine to conventional endoscopic examination, and its broad spectrum of radiological appearances. [1] [2] [3] [4] [5] [6] Furthermore, it may be difficult to determine the nature of the mass only with imaging tests of the abdomen. Therefore, small intestine GISTs may be erroneously diagnosed as pancreatic tumors, gynecological tumors, or tumors of the mesentery. 1 Clinical imaging diagnosis is based on computed tomography (CT) of the abdomen or upper endoscopy and/or endoscopic ultrasonography and staging is obtained by CT and PET-CT. The characteristic images include the presence of a solid mass with a smooth outline that is enhanced by the use of intravenous contrast. Differential diagnoses for GIST include small intestine adenocarcinoma, lymphoma, metastasis, and neuroendocrine neoplasia. 6, 7 Between 12% and 18% of patients with small intestine GIST may be asymptomatic, and their tumors are detected incidentally. 1 The definitive diagnosis of GIST is made with tissue histology, supported by immunohistochemistry. Histologic examination is performed by ultrasound-guided biopsy or percutaneous biopsy before surgery. When there is a high clinical and radiological suspicion of GIST, preoperative biopsy is generally not recommended for resectable lesions. However, a preoperative biopsy is preferable to confirm the diagnosis if metastatic disease is suspected, if the drug imatinib is considered, in cases where there is high operative morbidity, or if the diagnosis is unclear. 3 CD117, a proto-oncogenic C-Kit protein, is the most important GIST-specific immunohistochemical marker, being positive in more than 95% of the cases. 1 The pathogenic signature of GIST is the presence of activating mutations in the tyrosine kinase receptor (KIT) or the platelet-derived growth factor receptor alpha (PDGFRA); GIST responds to tyrosine kinase inhibitors (TKIs), such as imatinib mesylate. 6 The use of histopathology and immunohistochemical staining, along with other immunomarkers, including CD34, DOG1, smooth muscle actin (SMA), S100 protein, and desmin, help to distinguish GIST from other primary mesenchymal tumors of the gastrointestinal tract. 6 Surgical resection with clean margins (R0) is the only potentially curative therapeutic option for non-metastatic GIST. The primary goal is to ensure complete resection of the tumor with free margins. 1,3 A complete en bloc resection is recommended in cases where contiguous organs are involved. Lymphadenectomy is generally not necessary, since GISTs rarely have local or regional lymph node metastases. An exploration of the liver and parietal peritoneum is important for observing possible metastases. Surgery for small intestine GIST may include local excision, resection of the small intestine segment, and pancreatoduodenectomy. Laparoscopic resection is a safe surgical approach. When possible, laparoscopic segmental resection with intra-or extracorporeal anastomosis is the elective approach that achieves comparable oncological results. 1, 3 In a series of cases, laparoscopic removal of tumors up to 85 mm presented low rates of morbidity (10%), mortality (1.3%), and conversion (19%). 1, 3 Mitotic tumor cell counts (or mitotic index) are one of the factors that predict the prognosis for GIST of the small intestine, as this reflects tumor grade and growth rate. 1 Bucher et al. analyzed the prognosis after the primary resection of GIST and concluded that low-grade GISTs (less than five mitotic figures per mm 2 ) had an excellent prognosis after isolated resection. However, high-grade GISTs (more than five mitotic figures per mm 2 ) were associated with a high risk of recurrence after primary resection. This finding is consistent with a study by Yao et al., who also identified unfavorable prognostic factors such as incomplete resection, histological features of high grade, and tumor size of 5 cm or more (p < 0.5). Interestingly, Nilsson et al. estimated a 10% reduced risk of death in gastric GIST patients when compared with those who presented small intestine and colon GIST. 2 According to the American Joint Committee on Cancer (AJCC), the mitotic index associated with the TNM criteria allows staging of the cancer in stages I through IV. Stages IA to IIIA have low mitotic index and a rate of disease progression of up to 52%. Stage IIIB has a high mitotic index and is associated with a disease progression rate greater than 73%. [8] [9] [10] [11] GISTs have been associated with syndromes such as NF1. These cases usually present unique characteristics: patients are younger (mean age 49 years), lesions are multiple in 60% of cases, or develop in multiple sites, are smaller in size with low mitotic activity, have a better prognosis, and occur mainly in the small intestine. These patients do not have GIST-specific mutations; therefore, they show a variable but generally incomplete response to TKI treatment. 3, 5, 6 In the present case, the patient was symptomatic and had some characteristics that have been associated with GIST in patients with neurofibromatosis, such as younger age, small intestine localized lesion, and low mitotic activity. In turn, the lesion was an isolated finding to date, and the histologic assessment presented GIST-specific mutations, contrary to what has been reported in the literature. In the present case, VIMENTINE, DOG-1, CD-34, and CD-117 (C-kit) were positive. A preoperative biopsy was not performed due to the risk of loop perforation and because it was considered a resectable lesion with high clinical suspicion of GIST. In the present case, laparoscopic segmental resection was chosen, as it presents a quick postoperative recovery.
The literature does not present many reports on the association of jejunal GIST with neurofibromatosis. Understanding the tumoral behavior of small intestine GIST in this subgroup of patients allows a better follow-up.
